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Summary

The systemic vasculitides are a complex and often serious group of disorders
which, while uncommon, require careful management in order to ensure
optimal outcome. In most cases there is no known cause. Multi-system disease
is likely to be fatal without judicious use of immunosuppression. A prompt
diagnosis is necessary to preserve organ function. Comprehensive and
repeated disease assessment is a necessary basis for planning therapy and
modification of treatment protocols according to response. Therapies typi-
cally include glucocorticoids and, especially for small and medium vessel
vasculitis, an effective immunosuppressive agent. Cyclophosphamide is cur-
rently the standard therapy for small vessel multi-system vasculitis, but other
agents are now being evaluated in large randomized trials. Comorbidity is
common in patients with vasculitis, including the cumulative effects of poten-
tially toxic therapy. Long-term evaluation of patients is important in order to
detect and manage relapses.
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Introduction

Primary systemic vasculitis has an incidence of more than
100 new cases per million [1]. Pathogenic mechanisms
remain uncertain, although understanding the viral aetiol-
ogy of some forms of polyarteritis nodosa (linked to hepa-
titis B) and cryoglobulinaemic vasculitis (linked to hepatitis
C) has allowed a more tailored management approach [2,3].
Despite a significant reduction in mortality as a result of
standard immunosuppression, most patients experience
poor quality of life, characterized by relapse, persisting low-
grade disease activity and increasing burden of drug toxicity
[4–6]. Factors influencing remission, relapse and survival
include type of immunosuppressive therapy, type of organ
involvement, presence of anti-neutrophil cytoplasm anti-
bodies (ANCA), older age and male gender [7]. A structured
approach, based on careful disease staging and evaluation, is
the cornerstone of good disease management [8]. The rela-
tionship between ANCA and Wegener’s granulomatosis and

microscopic polyangiitis suggests a pathogenic role [9]. Tar-
geting ANCA or monitoring levels to assess disease activity
have both been attempted as treatment strategies, but with
limited success [10–12].

Initial evaluation includes a comprehensive clinical as-
sessment, serological tests, histology and radiology. For sub-
sequent evaluations, it is effective and practical to measure
clinical disease status for most patients with small and
medium vessel vasculitis [8]. For large vessel disease such as
Takayasu’s arteritis, while radiological assessment of vascular
anatomy is possible, the correlation of imaging findings may
be poor [13].

Therapy is based on the pattern of vasculitis and on
careful evaluation of the extent and activity of disease. We
will review the evidence for treatment including glucocorti-
coids and immunosuppressive agents in different forms of
vasculitis. There is increasing experience in the use of more
specific biological therapies in patients with vasculitis which
will also be discussed.
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Consequences of missed or delayed diagnosis

The subtlety and diversity of symptoms in the initial phase of
vasculitis can be a real diagnostic problem, and thus early
recognition of a vasculitic condition relies on the experience
of a team of dedicated professionals from several different
subspecialties, including laboratory medicine. The fact that
systemic vasculitides are uncommon and may present in
different guises [14] makes centralization of diagnostics,
follow-up and therapy a strategic goal to avoid irreversible
damage [15,16].

The course of systemic vasculitis differs considerably from
one patient to another. For example, a patient with early
Wegener’s granulomatosis in the nose, ear or sinuses may
not have detectable lung or renal involvement. Early diagno-
sis and treatment would aim to reduce upper airway damage
and hearing loss. If involvement of the lungs or glomeruli
were to occur later the clinical situation would alter signifi-
cantly, as more potent and potentially toxic immunosup-
pressive therapy would be necessary to rescue vital organ
functions. If the clinical onset is manifested mainly by renal
disease, the underlying systemic vasculitic condition may
take longer to diagnose. The consequences can be detrimen-
tal because kidney function is often lost very quickly, and
irreversible changes in the glomeruli may have occurred by
the time diagnosis is made [5].

Missed or delayed diagnosis influences prognosis strongly
if critical organs are involved, and less so when structurally
and functionally less critical organs are affected. Careful
management, with long-term follow-up, attempts to pre-
serve health. Economic consequences will depend on the
health cost for the patient and society as a result of damage.

Clinical history and examination

A systematic approach to diagnosis and follow-up will take
into account the relapsing remitting nature of the disease,
damage caused by low-grade grumbling disease and side
effects of medication. Active inflammation requires an
aggressive approach, which is entirely inappropriate in qui-
escent disease with extensive scarring, although the features
of the clinical presentation may overlap.

The initial assessment will be to make a diagnosis, cat-
egorize disease severity and formulate a management plan.
Subsequent assessments review the success of treatment
and detect new organ involvement. The Birmingham Vas-
culitis Activity Score (BVAS) may be used to summarize
this information systematically. Assessment of damage pro-
vides clinical and prognostic information on organ scarring
caused by the disease and its treatment but does not rep-
resent ongoing active inflammation. Suitable tools for this
include the Vasculitis Damage Index (VDI) and Disease
Extent Index (DEI). Finally, assessment of function consid-
ers the overall impact of the disease on the physical, social
and psychological function, including quality of life and

employment. Tools include the Short Form 36 (SF36)
and Health Assessment Questionnaire (HAQ), which are
questionnaire-based.

Assessment of large vessel vasculitis

Clinical assessment of patients with giant cell arteritis and
Takayasu’s arteritis includes palpation of peripheral pulses
for asymmetry, bilateral blood pressure assessment, auscul-
tation for bruits and laboratory tests for evidence of systemic
inflammation. Further diagnostic information is provided
by temporal artery biopsy (TAB) in giant cell arteritis and
imaging of the arterial tree by conventional angiography,
magnetic resonance imaging (MRI) or positron emission
tomography (PET) [17].

Temporal artery biopsy is the gold standard investigation
for giant cell arteritis [17]. However, it is not 100% specific or
sensitive due to the presence of skip lesions. A positive biopsy
is associated with a history of jaw claudication and diplopia,
and temporal artery beading, prominence and tenderness on
examination [18].

Medium and small vessel vasculitis

The European Vasculitis Study Group recommends the use of
structured clinical assessment and that patients with ANCA-
associated systemic vasculitis (AASV) are categorized accord-
ing to disease severity to guide treatment decisions [19].

A number of clinical tools are available to provide a
detailed description of the patient’s clinical status to aid
diagnosis, treatment decisions and assist in measuring
response to therapy including the BVAS, VDI DEI and the
Five Factor Score (FFS).

The BVAS is the current standard assessment tool to score
disease activity in systemic vasculitis [20–23]. It includes 66
clinical features divided into nine organ systems. Each item
has a numerical value according to its clinical relevance.
Items are scored only if attributable to active vasculitis. This
is based on clinical judgement and difficulties arise when
distinguishing between ongoing active vasculitis and symp-
toms due to scars without active disease. Training in scoring
is recommended to reduce interobserver variation by over-
scoring for infection or established disease features due to
scars [24]. A simplified checklist of BVAS items is shown in
Table 1. While most patients are unlikely to have all the
abnormalities listed, the spectrum covered by BVAS accounts
for most of the features present in individual patients with
different forms of vasculitis.

The DEI is validated against the BVAS in Wegener’s
granulomatosis [25] and scores the number of organ
systems affected by medium vessel vasculitis. It can be cal-
culated as a subset of BVAS items, and complements the
BVAS score.

The FFS evaluates disease activity at the time of diagnosis
and was developed to evaluate the initial severity of vasculitis
[26]. It provides a prognostic indication and guide to the
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intensity of treatment for patients with polyarteritis nodosa
and Churg–Strauss syndrome [26,27]. It has also been
applied to microscopic polyangiitis [28]. It scores the pres-
ence of serum creatinine above 1·58 mg/dl, proteinuria
above 1 g/day, severe gastrointestinal tract involvement, car-
diomyopathy and central nervous system involvement. It is
not appropriate for follow-up, and is complementary to the
BVAS. It is not entirely satisfactory, as the 5-year mortality is
12% with none of the risk factors. It is up to 46% with two or
more risk factors and 45·95% when three or more of the five
factors are present [26].

The VDI is a cumulative score describing long-term
outcomes for vasculitis patients [29]. It contains 64 items in
11 organ-based systems and defines damage as an irrevers-
ible scar present longer than 3 months. Table 2 lists the items
routinely recorded in the VDI, and serves as a checklist of
possible outcomes in patients with longstanding disease.

Investigations

Laboratory

Initial investigations include full blood count, inflammat-
ory markers [C-reactive protein (CRP) and erythrocyte sedi-
mentation rate (ESR)], renal function such as epidermal
growth factor receptor (eGFR) and serology to include anti-
glomerular basement membrane antibodies. Inflammatory
markers provide a non-specific tool for assessing inflamma-
tory activity and monitoring treatment. Urinalysis detects
proteinuria and haematuria which can be assessed further
for red cell casts indicating active renal inflammation or a
quantification of protein loss with a 24-h urine collection or
protein : creatinine ratio. Urine infection should also be
excluded. Liver function should be assessed prior to starting
disease-modifying agents such as methotrexate. Ovarian

Table 1. Disease activity items recorded routinely in assessment of systemic vasculitis (adapted from Flossmann et al. [8]).

1. General 6. Cardiovascular

Myalgia Loss of pulses

Arthralgia or arthritis Valvular heart disease

Fever > 38·0°C Pericarditis

Weight loss > 2 kg Ischaemic cardiac pain

2. Cutaneous Cardiomyopathy

Infarct Congestive cardiac failure

Purpura 7. Abdominal

Ulcer Peritonitis

Gangrene Bloody diarrhoea

Other skin vasculitis Ischaemic abdominal pain

3. Mucous membranes/eyes 8. Renal

Mouth ulcers/granulomata Hypertension

Genital ulcers Proteinuria > 1+
Adnexal inflammation Haematuria � 10 rbc/hpf

Significant proptosis Raised creatinine (> 125 mmol/l)

Red eye (epi)scleritis Rise in creatinine > 30% or fall in GFR > 25%

Red eye conjunctivitis/blepharitis/keratitis 9. Nervous system
Blurred vision Headache
Sudden visual loss Meningitis
Uveitis Organic confusion
Retinal change (vasculitis/thrombosis/retinal exudates/haemorrhage) Seizures (not hypertensive)

4. ENT Stroke

Bloody nasal discharge/nasal discharge/Crusts/ulcers and/or granulomata Cord lesion

Paranasal sinus involvement Cranial nerve palsy

Subglottic stenosis Sensory peripheral neuropathy

Conductive hearing loss Motor mononeuritis multiplex

Sensorineural hearing loss

5. Chest

Wheeze

Nodules or cavities

Pleural effusion/pleurisy

Infiltrate

Endobronchial involvement

Massive haemoptysis/Alveolar haemorrhage

Respiratory failure

ENT, ear/nose/throat; GFR, glomerular filtration rate.

Systemic vasculitis
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function may be assessed prior to cyclophosphamide in
women of child-bearing age with measurements of follicle
stimulating hormone (FSH), luteinizing hormone (LH) [30]
or anti-Müllerian hormone (AMH) levels [31] to provide
information prior to fertility counselling.

Anti-neutrophil cytoplasm antibodies (ANCA)

Characteristic autoantibodies are formed towards enzymes
and bactericidal proteins within the cytoplasmic granules of
neutrophils and monocytes in a substantial proportion of
patients with systemic vasculitis manifesting as Wegener’s
granulomatosis, microscopic polyangiitis and Churg–
Strauss syndrome, as well as in patients with limited forms of
these conditions. These include renal-limited necrotizing

crescentic glomerulonephritis, subglottic stenosis and ret-
robulbar pseudotumour [15,32]. However, there is a cohort
of patients with the same diseases who never manifest
ANCA, which may represent an independent disease entity
[33].

ANCA are demonstrated by a combination of indirect
immunofluorescence (IIF) screening techniques using whole
leucocyte smears as substrate to certify the neutrophil-
specific reactivity, followed by a form of solid phase assay
using isolated autoantigen as target [e.g. enzyme-linked
immunosorbent assay (ELISA)] [34]. Thus the mere identi-
fication of neutrophil-specific autoantibodies (NSA) by IIF
does not directly indicate the presence of ANCA [35].

ANCA divide into two main classes: C-ANCA or classical
cytoplasmic ANCA (Fig. 1) and P-ANCA or perinuclear-

Table 2. Disease damage items routinely recorded using Vasculitis Damage Index (adapted from Flossmann et al. 2007 [8]).

1. General 7. Peripheral vascular disease

Significant muscle atrophy or weakness Absent limb pulses

Deforming/erosive arthritis Major vessel stenosis

Osteoporosis/vertebral collapse Claudication > 3 months

Avascular necrosis Minor tissue loss

Osteomyelitis Major tissue loss

2. Skin/mucous membranes Complicated venous thrombosis

Alopecia 8. Gastrointestinal
Cutaneous ulcers Gut infarction/resection
Mouth ulcers Mesenteric insufficiency/pancreatitis

3. Ocular Chronic peritonitis

Cataract Oesophageal stricture/surgery

Retinal change 9. Renal
Optic atrophy Estimated/measured GFR � 50%
Visual impairment/diplopia Proteinuria � 0·5 g/24 h
Blindness End stage renal disease
Orbital wall destruction

10. Neuropsychiatric
4. ENT Cognitive impairment

Hearing loss Major psychosis
Nasal blockage/chronic discharge/crusting Seizures
Nasal bridge collapse/septal perforation Cerebrovascular accident

Chronic sinusitis/radiological damage Cranial nerve lesion

Subglottic stenosis Peripheral neuropathy

5. Pulmonary Transverse myelitis

Pulmonary hypertension 11. Other
Pulmonary fibrosis Gonadal failure
Pulmonary infarction Marrow failure
Pleural fibrosis Diabetes
Chronic asthma Chemical cystitis
Chronic breathlessness Malignancy
Impaired lung function

6. Cardiovascular

Angina/angioplasty

Myocardial infarction

Cardiomyopathy

Valvular disease

Pericarditis � 3 months or pericardectomy

Diastolic BP � 95 or requiring anti-hypertensives

ENT, ear/nose/throat; GFR, glomerular filtration rate.
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staining ANCA (Fig. 2). The classical granular staining
pattern (C-ANCA), seen initially by IIF in rapidly progres-
sive glomerulonephritis patients and Wegener’s granuloma-
tosis patients, indicated clearly that the autoantigen was
located in granules of neutrophils and monocytes, and the
nature of the proteinase 3 (PR3) antigen was revealed [36] as
well as its surface expression [37]. As is the case with other
IIF screening techniques, the autoantigen may differ even if
the staining pattern is the same. International collaborative
studies have helped define the diagnostic value of combining
ANCA by IIF and antigen-specific ELISA using PR3 and
myeloperoxidase (MPO) antigens [38].

Since then, many different solid phase assays to detect
PR3-ANCA have been produced and shown to aid in the
diagnosis of vasculitis using serum or plasma [39]. Most
assays today employ PR3 isolated from human neutrophils
[40] by a method that preserves the conformation of the
molecule, and attachment of PR3 molecules is accomplished
either directly by coating onto some plastic surface (micro-
wells, beads or other particles) or indirectly through attach-
ment via bound specific mouse monoclonal antibody or a
linker molecule that does not interfere with important
epitopes for human PR3-ANCA reactivity [41]. Less
common is the use of recombinant PR3 as antigen. There are
data to suggest that ELISAs based on indirect binding of PR3
by a capture technique is superior to direct ELISAs in pre-
dicting flares of vasculitis [42], but there is no general agree-
ment about this. Such monitoring would most probably have
to involve weekly or biweekly testing to be able to catch an
ANCA rise and thus predict imminent flares.

A P-ANCA staining pattern on neutrophils (Fig. 2) and
monocytes is found commonly in patients with different
chronic inflammatory diseases, e.g. rheumatoid arthritis,
ulcerative colitis and chronic hepatitis, and verification that
such antibodies are directed specifically to MPO is manda-
tory to be useful for diagnosing vasculitis [35]. Even then, it

is important to emphasize that P-ANCA directed against
MPO is not a specific marker for any of the small vessel
vasculitides, as anti-MPO positivity occurs in many non-
vasculitic disorders. The P-ANCA staining pattern can thus
be caused by antibodies to several hydrophilic autoantigens
in neutrophils that dislocate from their original site of place-
ment onto neighbouring structures, e.g. the nucleus and its
adjacent structures upon fixation of the cells in ethanol or
acetone.

A P-ANCA staining pattern can be produced with autoan-
tibodies to MPO, leucocyte elastase, cathepsin G, lactoferrin,
azurocidin and lysozyme. If a P-ANCA is not caused by
MPO-ANCA, the other specificities may be looked for by
separate assays [43], but in practice this is not conducted
unless there is a firm suspicion of a drug-induced condition,
e.g. lupus-like syndrome or drug-induced vasculitis, where
ANCA directed to one or more of these antigens are
common [44].

Pathogenicity of ANCA. Although ANCA do not fulfil tradi-
tional immunological criteria for pathogenicity of auto-
antibodies, there is substantial evidence attesting to the
biological activity of ANCA in terms of stimulation of the
neutrophil respiratory burst, induction of cytokine release
and increased adhesion to cultured endothelium [45].
However, the occurrence of ANCA in a variety of non-
vasculitic disorders suggests that ANCA are heterogeneous
in their biological activity and, consequently, their
pathogenicity.

Animal models offer support for a direct pathogenic role
for ANCA IgG in human glomerulonephritis and vasculitis.
Splenocytes from MPO knock-out mice immunized with
mouse MPO induce glomerulonephritis, granulomatous
inflammation and systemic necrotizing vasculitis when
injected into mice lacking functioning B and T lymphocytes.
Anti-MPO IgG is able to cause pauci-immune glomerular

Fig. 1. Indirect immunofluorescence pattern of cytoplasmic

anti-neutrophil cytoplasm antibody (c-ANCA) from a patient with

Wegener’s granulomatosis.

Fig. 2. Indirect immunofluorescence pattern of perinuclear

anti-neutrophil cytoplasm antibody (p-ANCA) from a patient with

microscopic polyangiitis.

Systemic vasculitis
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necrosis and crescent formation in mice without functioning
T or B lymphocytes, and in the presence of an intact immune
system [46]. A model for PR3-ANCA-associated vasculitis is
not yet available, and transfer of mouse PR3-ANCA contain-
ing immunoglobulin (Ig)G to wild-type mice induced a local
increase of inflammation, but not systemic vasculitis [47].

ANCA-negative vasculitides. Most cases of predominantly
cutaneous leucocytoclastic vasculitis as defined in the Chapel
Hill nomenclature proposal (Table 5) [48] are negative in
PR3-ANCA and MPO-ANCA tests if the positive cut-off
value has been set at a clinically meaningful differential diag-
nostic level towards vasculitis-mimicking diseases [38].
Although ANCA-negative cases of Wegener’s granulomato-
sis and microscopic polyangiitis are assumed to exist, we
need to remember that ANCA levels can fluctuate between
positive and negative, and thus periods of positive ANCA
may be missed. Even in typical cases of Wegener’s granulo-
matosis ANCA may be negative before and during a disease
exacerbation, and other autoantibodies having the potential
to mediate abnormal interaction between endothelial cells
and neutrophils are likely to play a role in the pathogenesis
and be reflected by findings in serum (reviewed in [49]).

Histology

Histological examination of biopsy material is useful in con-
firming a diagnosis in the context of clinical findings and
laboratory data. It is considered the gold standard investiga-
tion in certain vasculitides; for example, a temporal artery
biopsy in suspected giant cell arteritis. The focal nature of
the disease and presence of skip lesions can give sampling
problems. A negative biopsy does not necessarily exclude
disease, and a positive biopsy does not always indicate the
presence of disease [50]. Renal biopsy may be particularly
useful in diagnosis of AASV and exclusion of other diseases
such as malignancy or infection. Renal histological features
provide an indication of prognosis in ANCA-associated
glomerulonephritis [51] and can differentiate between diag-
nostic and serological subgroups [52]. In the presence of
scarring with functional damage, histological examination
may provide the only means of excluding active inflamma-
tion and guiding therapeutic decisions.

Large vessel vasculitis. Histological changes start with a
patchy inflammatory infiltrate, including giant cells, which
may form granulomata in the vessel wall [53]. Inflammation
initially involves the outer portion of the vessel wall. Char-
acteristically, the elastic lamina is destroyed and replaced
with fibrous tissue, an observation which helps to differen-
tiate vasculitis from the changes of atherosclerosis [54]. In
the longer term the vessel wall is greatly thickened. Histo-
logical features are similar for Takayasu’s arteritis and giant
cell arteritis but affect different vessels (Fig. 3).

Medium vessel vasculitis. Classical histological changes
include fibrinoid necrosis of the vessel wall accompanied by
a chronic inflammatory infiltrate. It is segmental in nature
and, characteristically, affected and unaffected vessels may be
seen in the same section. As in large vessel vasculitis, there is
loss of large portions of the elastic lamina, various numbers
of giant cells and granulomata and development of long-
term fibrosis and aneurysms.

Small vessel vasculitis. Vasculitic lesions are seen typically in
the capillary beds. This may involve skin, lungs and kidney,
with necrosis, fibrin deposition and leucocytoclasia, i.e. cell
debris, and a mixture of neutrophils and lymphocytes.
Henoch–Schonlein purpura, cryoglobulinaemia and vascu-
litis associated with collagen vascular disease typically dem-
onstrate deposition of immune complexes, whereas ANCA-
positive vasculitides do not [53]. The classic Wegener’s
granulomatosis granulomatous lesion is seen in the lung, but
is not always present and vasculitis may be indicated only by
the presence of capillaritis with haemorrhage. Granuloma-
tous lesions are not always present and may be a late feature
of disease development [55]. Figures 4–7 demonstrate the
histological changes of vasculitic neuropathy, skin, kidney
and nasal lesions, respectively. Figure 8 shows the rash of
Henoch–Schonlein purpura and Fig. 9 demonstrates a skin
granulomatous lesion in Wegener’s granulomatosis.

Imaging

Imaging has a dual role in the assessment of vasculitis by
providing information on vessel pathology for large and
medium vessel vasculitis and by characterizing organ
damage in small vessel vasculitis. Figure 10 shows consolida-

Fig. 3. Cross-sectional low-power view of temporal artery biopsy

from a patient with new-onset headache due to giant cell arteritis,

showing an intense inflammatory infiltrate in the adventitia and

media, and proliferation of the intima with narrowing of the lumen.

A. Miller et al.
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tion and a granulomatous lesion in a chest X-ray in Wegen-
er’s granulomatosis.

Imaging in large vessel vasculitis may demonstrate active
inflammation in the vessel wall or structural changes; steno-
sis, aneurysms and occlusions. If vessel wall inflammation is
detected early in the disease course, prompt treatment may
prevent irreversible structural changes [56]. Angiography is
the current gold standard imaging for Takayasu’s arteritis,
which demonstrates structural but not arterial wall changes.
Newer imaging techniques provide better information about
vessel wall inflammation.

MRI demonstrates early vascular inflammation by
increased wall thickness, oedema and mural contrast
enhancement in Takayasu’s arteritis [57] and giant cell
arteritis [58]. Colour duplex ultrasonography demonstrates
vessel wall oedema with a characteristic halo sign in giant cell
arteritis and can also demonstrate stenosis and occlusions
[59]. However, it is highly operator-dependent [60]. Both
techniques have potential for diagnosis and monitoring large
vessel vasculitis and potentially replacing current standard
investigations. However, large prospective studies correlating
radiological findings with pathological features and clinical
changes are lacking. Figure 11 shows a magnetic resonance
angiogram in a young woman with subclavian stenosis dis-
covered to have an absent left radial pulse.

PET scans, demonstrating increased cellular glucose
uptake, are used primarily to assess tumour metastases. They
are also useful in detecting large vessel inflammation
(Fig. 12) [61]. Computed tomography (CT) angiography

Fig. 4. Low-power view of a sural nerve biopsy from a patient with

mononeuritis multiplex showing increased cellularity in relation to

perineural and epineural vessels (acknowledgements to Dr Colin

Smith, Senior Lecturer/Consultant Pathologist, Pathology

Department, University of Edinburgh).

Fig. 5. Skin biopsy of a vasculitic rash showing dense infiltration of

the subcutaneous tissue.

Fig. 6. Renal biopsy to show diffuse proliferative pauci-immune

glomerulonephritis with basement membrane ruptures and cells

in Bowman’s space and an associated interstitial reaction

(acknowledgements to Dr Lorraine Harper, Educational Director, The

Wellcome Trust Clinical Research Facility at the Queen Elizabeth

Hospital, Birmingham).

Systemic vasculitis
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demonstrates vessel involvement in Takayasu’s arteritis, but
is limited by its use of ionizing radiation [62]. Angiography
is the standard investigation to determine the extent of vessel
involvement in polyarteritis nodosa, but imaging with mag-
netic resonance angiography, CT and CT angiography are
alternative non-invasive techniques [63,64].

Imaging in small vessel vasculitis provides useful informa-
tion on organ inflammation and damage. CT and MRI scans
of the paranasal sinuses demonstrate characteristic features
in Wegener’s granulomatosis (Fig. 13) [65,66]. A high reso-
lution CT (HRCT) scan of the lungs will provide diagnostic
and prognostic information in AASV (Fig. 14) [67].

Differential diagnosis of vasculitis

Various diseases mimic vasculitis, for example infective
endocarditis, embolism from atrial myxoma or atheroma,
thrombotic disorders such as anti-phospholipid syndrome

and drug-induced vasospasm [68]. The potential for confu-
sion is compounded by the occurrence of ANCA positivity in
some patients with infective endocarditis and cholesterol
emboli. If suspected, these should be investigated with
echocardiography, clotting studies, anti-phospholipid anti-
bodies and a history of recent medication.

Other diseases may cause a secondary vasculitis; these
include connective tissue diseases, rheumatoid arthritis, viral
infections, malignancies or drugs. Serological tests include
anti-nuclear antibody (ANA), anti-double-stranded DNA
(dsDNA), complement, rheumatoid factor (RF) and anti-
citrullinated peptide antibody (ACPA). Infection screens
include hepatitis B and C, human immunodeficiency virus
(HIV) and cryoprecipitates, particularly in cutaneous
vasculitis.

Fig. 7. Nasal biopsy showing dense infiltration of lymphocytes and a

large granulomatous mass.

Fig. 8. Henoch–Schonlein purpura showing recent-onset purpuric

rash on calves with coalescence of lesions on the thighs secondary to

pressure. There are haemosiderin deposits from previous episodes of

purpura and a scar on the right calf from a healed ulcer.

Fig. 9. Nodulopapular lesions on the elbow in a patient with

Wegener’s granulomatosis. These lesions are mobile in the dermis and

may ulcerate.

Fig. 10. Plain chest radiograph of a patient with Wegener’s

granulomatosis showing extensive consolidation in the left upper lobe

and a large granulomatous lesion in the right lower zone. Both

resolved completely with immunosuppression.

A. Miller et al.
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Diagnosis

Vessel size is the key discriminator in the definition of primary
systemic vasculitis. While not ideal, this allows the grouping
of diseases which can cause significant renal disease and are
associated with the highest mortality if untreated. These are
the ANCA-associated vasculitides (AASV).

The AASV are a group of overlapping syndromes, associ-
ated with, but not exclusively having, a positive test for P or
C-ANCA and have similar clinical and histological features.
They are characterized by necrotizing small to medium
vessel inflammation without immune deposits. Tables 3–5
summarize the main features of these conditions and are
adapted from the Chapel Hill Consensus definitions [48].

Granulomatous inflammation is similar in Wegener’s
granulomatosis and Churg–Strauss syndrome. The nasal
crusting and destruction of Wegener’s granulomatosis can be
contrasted with the upper airway involvement in Churg–
Strauss syndrome, which begins typically with allergic rhini-
tis, nasal polyposis and sinusitis. Renal involvement is a
common and usually severe feature of ANCA-associated vas-
culitis, which is characterized histopathologically by a pauci-
immune crescentic necrotizing glomerulonephritis, and is

Fig. 11. (a,b) Magnetic resonance angiogram of a patient with new

onset Takayasu’s arteritis. (a) Stenosis of multiple sites; (b)

magnification view to show narrowing if the right internal carotid

and occlusion of the left subclavian artery (arrows).

Fig. 12. 2-fluoro-2-deoxy-D-glucose (FDG) positron emission

tomography (PET) scan through the thorax, of a patient with

Takayasu’s arteritis to show increased glucose uptake throughout the

aorta. The ascending and descending aorta show increased uptake in

this cross-sectional image (arrows).

Fig. 13. Nasal computed tomography (CT) scan of a patient with

Wegener’s granulomatosis to show extensive soft tissue infiltration in

the sinuses with bony destruction of the medial wall of the maxillary

sinuses (arrow).

Systemic vasculitis
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identical in Wegener’s granulomatosis, microscopic poly-
angiitis, renal limited vasculitis (which is considered part of
microscopic polyangiitis) and, more rarely, Churg–Strauss
syndrome.

Diagnostic difficulties may arise because of the overlapping
nature of the diseases. Churg–Strauss syndrome is character-
ized by asthma and peripheral blood eosinophilia.Pulmonary
inflammation my be granulomatous and similar to Wegener’s
granulomatosis or eosinophilic, overlapping with other eosi-
nophilic lung disorders. ANCA-negative Churg–Strauss syn-
drome may closely resemble idiopathic hypereosinophilic
syndrome, which can also involve extra pulmonary organs. It
may also overlap non-AASV such as polyarteritis nodosa.

Severe renal disease is uncommon, unlike Wegener’s granu-
lomatosis and microscopic polyangiitis.

Therapy

The treatment of vasculitis comprises induction of remission
followed by maintenance. Remission should be induced
rapidly, balancing potential target organ damage against
drug toxicity. Maintenance with immunosuppression should
limit the amount of corticosteroid use and prevent relapse.
Concomitant medication is used to treat or prevent adverse
events from immunosuppressive treatment.

Well co-ordinated multi-centre trials are important in
standardizing effective treatment for these relatively unusual
conditions. The European Vasculitis Study Group (EUVAS)
is an international collaboration of physicians and surgeons
with an interest in vasculitis and has an important role in
informing on management. It conducts a number of clinical
trials and studies in the assessment of vasculitis. Completed
trials include CYCAZAREM (cyclophosphamide versus aza-
thioprine for remission in generalized vasculitis) [69],
SOLUTION (anti-thymocyte globulin for refractory vascu-
litis) [70], NORAM (methotrexate versus cyclophosphamide
for early systemic disease) [71], CHUSPAN (treatment pro-
tocols in Churg–Strauss and polyarteritis nodosa plus
microscopic polyangiitis) [28], MEPEX (methyl predniso-
lone or plasma exchange for severe renal vasculitis) [72] and
CYCLOPS (daily oral versus pulse cyclophosphamide for
renal vasculitis) [73]. Ongoing trials include MYCYC
(randomized clinical trial of mycophenolate mofetil versus
cyclophosphamide for remission induction in ANCA-
associated vasculitis), REMAIN (long-term low-dose immu-
nosuppression versus treatment withdrawal for renal vascu-
litis), IMPROVE (International Mycophenolate mofetil

Fig. 14. High-resolution chest computed tomography (CT) scan of a

patient with Wegener’s granulomatosis showing multiple lung nodules

bilaterally of varying size including subpleural nodules (arrow).

Table 3. Definition of large vessel vasculitis.

Large vessel vasculitis affecting the aorta and/or branches directed towards the major extremities and to the head and neck

Giant cell arteritis • Granulomatous arteritis of the aorta and its major branches, with predilection

for the extra cranial branches of the carotid artery. Often involves the temporal artery

• Usually occurs in patients older than 50 years

• Often associated with polymyalgia rheumatica.

Takayasu’s arteritis • Granulomatous inflammation of the aorta and its major branches

• Usually occurs in patients younger than 40 years

Table 4. Definition of medium vessel vasculitis.

Medium-sized vessel vasculitis involving the main visceral arteries (renal, hepatic, coronary, mesenteric)

Polyarteritis nodosa (classic PAN) • Necrotizing inflammation of medium-sized or small arteries without glomerulonephritis

• Vasculitis in arterioles, capillaries or venules

• May be associated with the presence of hepatitis B

Kawasaki disease • Arteritis involving large- and medium-sized arteries and associated with mucocutaneous

lymph node syndrome in children

• Coronary arteries often involved

• Aorta and veins may be involved
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to Reduce Outbreaks of Vasculitides) and RITUXVAS
(comparing a rituximab-based regimen with a standard
cyclophosphamide/azathioprine regimen in active general-
ized ANCA-associated vasculitis. EUVAS guidelines include
recommendations on the management of vasculitis and on
conducting clinical trials [7,17,19,74].

Large vessel vasculitis

Giant cell arteritis

Induction. If a diagnosis of giant cell arteritis is suspected
glucocorticoids should be started without delay, because of
the significant risk of visual symptoms, reported in up to 30%
of cases, and visual loss in up to 20% [75]. A typical starting
dose of prednisolone is 40–60 mg/day for 4 weeks [76], but
there are no prospective placebo-controlled trials to prove the
effectiveness of steroids, chiefly because of the fear of irrevers-
ible ischaemic complications in untreated cases. A retrospec-
tive study comparing patients who received glucocorticoid
with a retrospective pre-corticosteroid group showed that
corticosteroids had a significant effect in preventing visual
loss with a rapid onset of symptom control [median time to
initial response was 8 days (range 1–44)] [77].

Intravenous high-dose methylprednisolone is used com-
monly in ophthalmology units for patients with impending
or recent visual loss, based on a retrospective review of 73
cases presenting with visual loss. Of the 21 cases in which
improvement in sight occurred, 40% had received additional
intravenous methylprednisolone compared to 13% in those
treated with oral glucocorticoids alone [78].

Maintenance. After 4 weeks prednisolone doses should be
tapered, reducing every 2–4 weeks down to 10–15 mg/day.
Thereafter, tapering by 1 mg per month is typical, depend-

ing on recurrence of symptoms. The median time to
relapse is 7 months, by which time the median dose of
prednisolone is usually 5 mg/day. Treatment may be
required for up to 9 years [79]. Adverse effects reported
on long-term steroid use include cataract, osteoporosis,
infection, hypertension, type II diabetes mellitus and
gastrointestinal bleeding [80]. Aspirin is effective in pre-
venting cerebrovascular and cardiovascular ischaemic
events [81,82] and is recommended for all patients who
have no contraindications to its use [17].

A meta-analysis of three randomized placebo-controlled
trials including 161 patients, 84 of whom received methotr-
exate up to 15 mg per week with steroids, and the rest of
whom were treated with glucocorticoid alone, showed that
methotrexate reduced the cumulative glucocorticoid dose
significantly over 48 weeks and reduced the risk of first and
second relapse. However, the adverse event risk was not
influenced by the addition of methotrexate [83]. Outcome
measures such as visual loss were not reported.

Azathioprine (150 mg/day) has been used as an adjunct to
glucocorticoids in a placebo-controlled trial in patients with
polymyalgia rheumatica and giant cell arteritis. A significant
reduction in the total glucocorticoid dose was achieved after
52 weeks (1·9 � 0·84 mg versus 4·2 � 0·58 mg), but clinical
benefit was limited and of late onset [84].

Infliximab has been used as maintenance therapy in a
randomized controlled trial of 44 patients, but failed to
improve disease control above the effect of steroid, or to
allow a reduction in the dose of steroid required to prevent
relapse [85].

Takayasu’s arteritis

Induction. Immunosuppressive therapy is indicated if there
is clear evidence of new clinical features indicating increas-

Table 5. Definitions of small vessel vasculitis.

Small sized vessel vasculitis involving venules, capillaries and arterioles

Wegener’s granulomatosis • Triad of upper and lower airways plus renal disease Limited forms are recognized but may progress

to generalized disease

• Granulomatous inflammation involving respiratory tract

• Necrotizing vasculitis affecting small- to medium-sized vessels of glomerulus

Churg–Strauss syndrome • Necrotizing vasculitis affecting small- to medium-sized vessels

• Eosinophil-rich and granulomatous inflammation involving respiratory tract

• Often associated with asthma and eosinophilia

Microscopic polyangiitis • Necrotizing vasculitis of small- and medium-sized vessels of glomerulus and pulmonary capillaries

Henoch–Schonlein purpura • Vasculitis with immunoglobulin A-dominant immune deposits in small vessels

• Involves skin, gut, glomeruli

• Associated with arthralgia or arthritis

Cryoglobulinaemic vasculitis • Vasculitis with cryoglobulin immune deposits in small vessels

• Associated with mixed cryoglobulins in serum

• Involves skin and glomeruli.

• Associated with hepatitis C infection

Cutaneous leucocytoclastic angiitis • Isolated cutaneous leucocytoclastic angiitis without systemic vasculitis or glomerulonephritis

Systemic vasculitis
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ing ischaemia, or if there is evidence of worsening on radio-
graphic imaging, especially the presence of arterial wall
thickening. Typical clinical features indicating active disease
include new loss of pulses, painful vessels (typically caroti-
dynia) and new bruits.

Initial therapy is with high-dose glucocorticoids usually in
combination with a steroid sparing agent. An open-label
study of patients, who were refractory to glucocorticoid
therapy, showed that weekly low-dose methotrexate was
effective in inducing remission in 13 of 16 cases [86]. In a
prospective study of 65 newly diagnosed Takayasu’s arteritis
patients treated with azathioprine and prednisolone and
followed-up for 1 year, therapy was safe, well tolerated and
effective in ameliorating systemic symptoms and laboratory
measures of disease activity within 3 months. Although it did
not reverse angiographic lesions, it did halt disease progres-
sion [87].

Maintenance. Despite glucocorticoid therapy, subclinical
disease can persist, as demonstrated on magnetic resonance
imaging. Approximately half of all Takayasu’s arteritis
patients have chronic active disease for which glucocorticoid
therapy alone does not provide sustained remission [88].
Therefore, the use of adjunctive therapy in addition to glu-
cocorticoids is common, both to improve disease control
and to reduce overall steroid use [17].

Methotrexate has been used in refractory cases of
Takayasu’s arteritis. In one study, eight of the 16 patients who
achieved remission on initial methotrexate and glucocorti-
coid therapy sustained remissions lasting 4–34 months
(mean 18 months), and four patients did not require further
glucocorticoid or methotrexate therapy. However, three
patients experienced disease progression despite treatment.
Patients were followed-up for a mean period of 2·8 years.
Further long-term studies are required to assess the durabil-
ity of remission and the need for long-term maintenance
therapy in this subset of patients [88].

Surgical intervention

Takayasu’s arteritis may result in permanent stenosis, despite
remission of the disease. It is important to differentiate the
features of disease for which further immunosuppressive
agents are required, from abnormalities due to damage to
vascular anatomy in which surgical intervention is more
appropriate [88]. Reconstructive surgery should be under-
taken at expert centres and preferably during the quiescent
phase of the disease [17].

Medium vessel vasculitis

Polyarteritis nodosa and Kawasaki disease are the two major
categories of medium-sized vessel vasculitis. Both have
acute necrotizing arteritis with inflammatory aneurysm
formation.

Polyarteritis nodosa

Patients with polyarteritis nodosa present with a multi-
system illness with constitutional features such as weight
loss, fever, myalgia, development of a rash, neuropathy or
abdominal ischaemia. Polyarteritis nodosa is associated
commonly with hepatitis B infection.

Induction. Hepatitis B-associated polyarteritis nodosa
should be managed in conjunction with a hepatologist [19].
High-dose glucocorticoids are given for 2 weeks followed by
anti-viral agents (such as vidarabine, interferon-alpha and
lamivudine) and then plasmapheresis. This protocol facili-
tates seroconversion to hepatitis B immune status, which
would prevent relapse [2].

In those patients who do not have hepatitis B infection,
combination therapy of cyclophosphamide and high-dose
glucocorticoids (such as prednisolone 1 mg/kg/day) is
usually indicated, unless patients have a favourable progno-
sis as defined using the five-factor score. Oral or pulsed high-
dose cyclophosphamide is given for at least 3 months and
glucocorticoids are tapered over the next 4 months to a
minimum of 15 mg/day [89].

Intravenous methylprednisolone is used for fulminant
disease [19,26]. Short duration (6 ¥ monthly pulses) of
high-dose cyclophosphamide is associated with higher
relapse rates and lower event-free survival than long dura-
tion (12 ¥ monthly pulses) treatment in patients with pol-
yarteritis nodosa; however, there is no significant difference
in mortality [28]. Pulsed cyclophosphamide has been used
with equal efficacy to continuous oral daily cyclophospha-
mide in polyarteritis nodosa and had a lower incidence of
adverse events over a 12-month period [89,90].

Maintenance. Once remission is achieved, steroids can be
reduced gradually to 10 mg/day or less [89]. Polyarteritis
nodosa has a low relapse rate and maintenance treatment is
usually not needed. In cases of relapse, maintenance
treatment with azathioprine or methotrexate could be
considered.

Kawasaki disease

Kawasaki disease is characterized by fever, bilateral non-
exudative conjunctivitis, erythema of the lips and oral
mucosa, indurated oedema of the dorsum of hands and feet
with erythema of the palms and soles, rash and cervical
lymphadenopathy. Coronary artery aneurysms or ectasia
develop in 15–25% of untreated children and may lead to
ischaemic heart disease or sudden death. It is a more
common cause of heart disease in children than rheumatic
fever [91], but is still rare. It is likely to have an infectious
cause in genetically predisposed individuals involving an
antigen-driven immune response in which immunoglobulin
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A plasma cells play a central role [92]. Early suppression of
inflammation and prevention of thrombosis will reduce the
risk of potentially fatal coronary artery abnormalities to
between 1 and 5%.

Induction. High-dose intravenous immunoglobulin (IVIG)
plus aspirin is the standard treatment, and should be started
as early as possible to reduce the risk of coronary artery
rupture and sudden death [93]. The mechanism of action
is unknown, but it appears to have a generalized anti-
inflammatory effect involving modulation of cytokine
production, neutralization of bacterial super-antigens, aug-
mentation of T cell suppressor activity and suppression of
antibody synthesis [94]. Lower peak IgG levels are associated
with worse outcomes, supporting the use of single high-dose
infusions of intravenous Ig (IVIG), rather than using mul-
tiple infusions at lower doses [95]. Therapy should be com-
menced within 10 days of onset, and preferably within 7
days. Some patients require retreatment with IVIG for
relapse [96]. There does not appear to be any additional
benefit from using high-dose aspirin (80–120 mg/kg/day)
plus IVIG compared with low dose of aspirin plus IVIG in
terms of aneurysm formation [93]. Glucocorticoid therapy is
generally not used in the primary treatment of Kawasaki
disease but it may be of value in resistant cases [97]. In a
small study intravenous methylprednisolone was effective,
with more rapid initial resolution of fever in 77% (34 of 44)
of cases compared to 63% (12 of 19) of controls [98].

Maintenance. Kawasaki disease is a self-limiting and gener-
ally non-recurring vasculitis and long-term immunosup-
pressive therapy is not indicated. Children with coronary
artery abnormalities should be treated with low-dose
aspirin, anti-coagulants and beta-blockers according to rec-
ommended guidelines [94].

Small vessel vasculitis

Generalized ANCA-associated vasculitis

The treatment of the ANCA-associated vasculitides,
Wegener’s granulomatosis, Churg–Strauss syndrome and
microscopic polyangiitis, are considered as one group. The
presence of ANCA has been shown to be associated with
more severe forms of disease [99,100]. Collaborative trials
conducted by EUVAS have demonstrated that patients with
different levels of disease severity respond to different treat-
ment protocols [19]. Treatment is based upon disease sever-
ity rather than ANCA status.

Induction: cyclophosphamide. Pulsed intravenous high-dose
or low-dose oral continuous cyclophosphamide plus gluco-
corticoids are equally effective for induction of remission in
generalized ANCA-positive vasculitis [73]. However, pulsed
cyclophosphamide is associated with reduced morbidity

related to leucopenia and infection, due to a lower cumula-
tive dose of cyclophosphamide than continuous daily oral
therapy.

Intravenous cyclophosphamide is given every 2 weeks for
the first three pulses, and thereafter 3-weekly until remission
is achieved, following which patients are switched to main-
tenance therapy after a median of 3 months. The usual dose
is 15 mg/kg/pulse, but reductions are made for impaired
renal function and increasing age [89]. Continuous low-dose
oral cyclophosphamide can be given at 2 mg/kg/day with
dose reductions according to age (patients over the age of
60 and 75 years have a 25% and 50% dose reduction,
respectively). The maximum daily dosage is 200 mg/day,
given for 3 months, when 80% of patients would be expected
to have achieved remission. Thereafter, the dose is reduced to
1·5 mg/kg/day. However, if remission has not been achieved,
oral dosing can be continued at 2 mg/kg/day for a further 3
months, by which time 90% should have achieved remission.
Use of cyclophosphamide should not usually exceed 6
months, and if patients still have active disease they should
be considered for alternative immunomodulatory therapy
[69].

Induction: Glucocorticoids. Oral prednisolone regimens
usually start at 1 mg/kg/day reducing to 0·4 mg/kg/day by 4
weeks and to 15 mg per day after 12 weeks, with progressive
subsequent reduction in dose [19,69].

Early studies supported the use of intravenous methyl-
prednisolone as part of an induction regimen [101]. The
use of pulsed methylprednisolone in addition to pulsed
cyclophosphamide has been compared to standard oral
glucocorticoids plus continuous oral cyclophosphamide in a
randomized controlled trial [89]. There was no difference in
outcome between the two groups, but it was not possible to
determine the effect of the different steroid regimen in this
study.

Localized and early systemic disease is characterized by
the absence of vital organ disease or damage, but localized
disease may still be very destructive. Methotrexate (20–
25 mg/week) and oral steroids can be as effective in achiev-
ing remission as cyclophosphamide and oral steroids [71].
However, there is a higher risk of relapse and progression of
disease with methotrexate. If local disease is resistant to stan-
dard therapy, more aggressive treatment is indicated.

Patients should be given cyclophosphamide and corticos-
teroids, as for generalized disease, when in established renal
failure (creatinine > 500 mmol/l), or if they have rapidly
progressive renal impairment at diagnosis. Additional treat-
ment with plasmapheresis (typically 7 ¥ 4 l over 2 weeks)
improves renal survival, but does not affect mortality) [72].
If patients fail to achieve remission other therapies should be
considered, including the use of high-dose intravenous
immunoglobulin (2 g/kg/month) [102]. The toxicity of
cyclophosphamide and steroids is an important contribu-
tion to morbidity and there is a need for improved therapy.

Systemic vasculitis
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The current MYCYC trial is comparing mycophenolate
mofetil with cyclophosphamide for induction of remission
in AAV.

Maintenance. Following induction of remission, patients
should be given maintenance therapy for at least 24 months
[19]. This includes prednisolone tapered to 10 mg per day,
and withdrawn after 6–18 months depending on the
patient’s response [19]. However, there is uncertainty as to
how long steroids should be maintained and they are often
continued for longer than 2 years. The REMAIN study is
currently investigating whether low-dose prednisolone and
azathioprine reduce long-term morbidity in vasculitis.

Further immunosuppression is recommended in addition
to prednisolone. Conventionally, this would be cyclophos-
phamide, but more recently methotrexate [103], azathio-
prine [69] and leflunomide [104] have been shown to be
beneficial. Methotrexate and azathioprine are associated
with relapse rates of 10–30%. High-dose leflunomide
(30 mg/day) was more effective than methotrexate in pre-
venting relapse, but associated with more adverse events
[104]. Induction with cyclophosphamide followed by main-
tenance with azathioprine had equivalent efficacy but less
toxicity than maintenance with cyclophosphamide [69].
Mycophenolate mofetil (2–3 g/day) has minimal side effects,
but despite a 100% remission rate at 3 months results in a
high rate of relapse (43% after 10 months) [105,106]. The
IMPROVE study is currently randomizing patients with
AASV to receive either mycophenolate mofetil or azathio-
prine following induction of remission with cyclopho-
sphamide and prednisolone. Maintenance therapy plus
trimethoprim/sulphamethoxazole reduces the risk of relapse
in Wegener’s granulomatosis [107].

Cryoglobulinaemic vasculitis

Cryoglobulinaemia is a systemic vasculitis characterized
by proliferation of B cell clones producing pathogenic

immunoglobulins that precipitate in the cold and may
present with fulminant disease. Most patients have an under-
lying infection with hepatitis C, which is linked closely to
the pathogenesis of the disease. Treatment of hepatitis
C-associated cryoglobulinaemic vasculitis should be in con-
junction with a hepatologist [19]. Treatment with interferon
(IFN)-a2b or PEGylated IFN-a2b, both in combination
with oral ribavirin, resulted in a complete clinical response in
63%, a sustained virological response in 58% and clearance
of cryoglobulins in 46% of patients [108].

There are no controlled trials in patients without hepatitis
C infection, but therapy is given based on the treatment
for ANCA-associated vasculitis, involving corticosteroids,
immunosuppressives and plasma exchange depending on
severity [19]. A systematic review of 13 papers reporting on
57 cases of cryoglobulinaemia treated with rituximab infu-
sions reported a clinical response in 80–93% patients but a
relapse in 39% patients [109]. A relatively small number of
side effects were reported. There have been no randomized
controlled trials to date, but B cell therapy shows promise as
a treatment.

Henoch–Schonlein purpura

Henoch–Schonlein purpura is primarily a disease affecting
children, with an incidence of approximately 15 cases per
100 000 children per year [110]. It is rare in adults (annual
incidence of one per million) (Table 6) [111]. Clinical pre-
sentation is typically with skin purpura. Some patients also
develop abdominal pain, gastrointestinal bleeding, arthropa-
thy and renal failure due to IgA nephropathy. Nephritis
occurs in 50–80% adults and 20–40% children [112], who
might present with an isolated haematuria, proteinuria,
acute nephritis or nephrotic syndrome. In adulthood,
Henoch–Schonlein purpura is a more severe clinical syn-
drome with a higher frequency of diarrhoea and renal
involvement and with a worse outcome [111]. Although
Henoch–Schonlein purpura usually resolves spontaneously,

Table 6. Epidemiology of vasculitis [1].

Vasculitis Incidence per million

Giant cell arteritis 5–367 Population aged over 50 years [1]

220 Recent UK data [121]

Takayasu arteritis 0·4–2·6

Polyarteritis nodosa 0·4–77

Kawasaki disease 10–1080 < 5 years

Wegener’s granulomatosis 0·7–12

Churg–Strauss syndrome 1–4

Microscopic polyangiitis 0·5–24

Henoch–Schonlein purpura 102–204 < 17 years

3–14 Adult

Cryoglobulinaemia No adequate studies Prevalence essential MC 1 : 100 000 [122]

Cutaneous leucocytoclastic angiitis 15·4

Readers are referred to Reference [1] for discussion of how the classification of vasculitis, geographical and other factors affect calculations of

incidence.
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there are concerns about the development of renal failure
which is rare. Evidence for treatment is limited but selected
patients may benefit from steroids [111,113].

New therapies

There is a growing trend in inflammatory diseases to use
specific biological therapy designed to interfere with indi-
vidual cytokines or pathways. While this approach has been
extremely successful in the management of rheumatoid
arthritis, it is less well tested in systemic vasculitis. The use of
tumour necrosis factor (TNF) inhibitors has so far been
disappointing in giant cell arteritis [114], and remains rela-
tively untested in Takayasu’s arteritis. It is unlikely that such
therapies will be used in Kawasaki disease or polyarteritis
nodosa.

For ANCA-associated vasculitis it is important to con-
sider a biological approach, given the greater understanding
of the underlying pathology. Long-term use of etanercept
has proven disappointing in Wegener’s granulomatosis
[115], although short-term use of TNF inhibitor therapy
has been effective in acute disease [116]. Infliximab has
been used in a study of 28 patients with systemic vasculitis,
resulting in 88% achieving remission but severe infections
in 20% [117].

Rituximab is a chimeric monoclonal IgG1 antibody
directed against CD 20 leading to the destruction of B cells
via complement-mediated lysis and antibody-dependent
cellular cytotoxicity. Because ANCA are involved in the
pathogenesis of small vessel vasculitis, it stands to reason
that rituximab may be an effective and safe treatment. It
might be postulated that ANCA-positive disease would
respond better than ANCA-negative vasculitis. There is evi-
dence of benefit in using rituximab in Wegener’s granulo-
matosis to achieve remission in patients who have failed
conventional therapy, but given the small numbers of pub-
lished cases there is a need for large randomized controlled
trials, which are currently under way [118]. These include
the RAVE study comparing cyclophosphamide with ritux-
imab in inducing remission in patients with severe ANCA-
associated vasculitis. A potential problem in AASV is that
the full therapeutic effect of rituximab may be delayed for
up to 3 months, and so may not have a role as a single
agent in patients with rapidly progressive disease. It might
be expected that rituximab would work better in antibody-
positive disease, but this has not been shown.

Imatinib mesylate is an inhibitor of a class of tyrosine
kinases and inhibits T cell activation and proliferation. In
vitro it impairs conversion from naive to memory T cells
after T cell activation using cells from patients with AASV
[119]. It was found to inhibit platelet-derived growth factor
(PGDF)-mediated responses strongly in myointimal cells in
giant cell arteritis and may have therapeutic potential to
limit ischaemic complications in large vessel vasculitis
[120].

Summary

The vasculitides remain a challenge in terms of diagnosis and
treatment. The recognition of disease remains unsatisfactory
in the absence of any gold standard tests. The clinical pre-
sentation and correct use of appropriate laboratory tests,
imaging and pathology are essential to assist in making an
early diagnosis. The patient should be assessed by clinicians
familiar with vasculitis to plan treatment. For many patients,
disease control can be achieved with the use of current
immunosuppressive therapy, but relapse and accumulating
co-morbidity are common long-term consequences.
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